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This pa  per deals with the re  sults of an X-ray pho  to  elec  tron spec  tros  copy of lanthanide
ortho-metoxybenzoates Ln(C6H4OCH3COO–)3, where Ln rep  re  sents – lanthanides La
through Lu ex  cept for Pm and C6H4OCH3COO– – re  sid  uum of ortho-metoxybenzoic
acid. The core and outer elec tron X-ray pho to elec  tron spec tros copy spec tra in the bind ing
en  ergy range of 0-1250 eV were shown to ex  hibit a com  plex, fine struc  ture. The said
struc  ture was es  tab  lished  due to the outer (0-15 eV bind  ing en  ergy) and in  ner (15-50 eV
bind  ing en  ergy) va  lence mo  lec  u  lar orbitals from the filled Ln5p and O2s atomic shells,
multiplet  split ting,  many-body  per tur ba tion,  dy namic  ef fect,  etc. The mech  a  nisms of such
a fine struc  ture for  ma  tion were shown to man  i  fest dif  fer  ent prob  a  bil  i  ties in the spec  trum
of a cer  tain elec  tronic shell. There  fore, the fine X-ray pho  to  elec  tron spec  tros  copy spec  tral
struc  ture re  sult  ing from a cer  tain mech  a  nism can be in  ter  preted and its quan  ti  ta  tive pa  -
ram  e  ters re  lated to the phys  i  cal and chem  i  cal prop  er  ties of the stud  ied com  pounds (de  -
gree of delocalization and par  tic  i  pa  tion of Ln4f elec  trons in the chem  i  cal bond, elec  tronic
con fig u ra tion  and  ox i da tion  states,  den sity  of  un cou pled  elec trons  on  para mag netic  ions,
de  gree of par  tic  i  pa  tion of the low bind  ing en  ergy filled elec  tronic shells of lanthanide and
lig  ands in for  ma  tion of the outer and in  ner va  lence mo  lec  u  lar orbitals, lanthanide close
en vi ron ment  struc ture  in  amor phous  ma te ri als, etc.). 
Keywords: X-ray  pho to elec tron  spec tros copy,  outer  and  in ner  va lence  mo lec u lar  orbitals,
lanthanide
IN TRO DUC TION 
X-ray meth  ods like X-ray pho  to  elec  tron, emis  -
sion and ab sorp tion spectroscopies have proven to be 
the  most ad e quate meth ods for the study of phys i cal
and  chem i cal  states  (ox i da tion  state,  el e men tal  and
ionic  com po si tion,  radionuclide  close  en vi ron ment
struc  ture, ligand na  ture, etc.) of radionuclides in the
en vi ron ment  (see  e. g. [1-3]). How  ever, cer  tain dif  fi  -
cul  ties in the in  ter  pre  ta  tion of the X-ray spec  tral fine
struc  ture arise while em  ploy  ing these meth  ods.
There  fore, great at  ten  tion has been given to the in  -
ter  pre  ta  tion of the fine spec  tral struc  ture and de  ter  -
mi na tion  of  the  cor re la tion  of  its  pa ram e ters  with
phys i cal  and  chem i cal  prop er ties  of  the  stud ied  com -
pounds [2-4]. For ex am ple, our work [2] sug gests the 
tech nique  of  de ter min ing  the  ce rium  ox i da tion  state
in ra  dio  ac  tive waste dis  posal ma  trixes on the ba  sis of
fine Ce3d, 4f X-ray pho  to  elec  tron spec  tros  copy
(XPS) struc  ture pa  ram  e  ters. The re  sults of  the elec  -
tronic struc ture clus ter cal cu la tions of com pounds [3, 
4] are widely used for the in  ter  pre  ta  tion of fine XPS
struc  tures. Up to the pres  ent, such cal  cu  la  tions in
non-rel a tiv is tic  and  rel a tiv is tic  ap prox i ma tions  have
been made for ac  ti  nide com  pounds (see, for ex  am  -
ple,  [3]). Un  for  tu  nately, as for lanthanide com  -
pounds, such cal  cu  la  tions have been made only by
non-rel a tiv is tic  ap prox i ma tion  which  al lows  only  a
qual i ta tive  XPS  fine  struc ture  in ter pre ta tion  [4].
Since these cal  cu  la  tions have been done for sep  a  rate
clus  ters, one can ex  pect the re  sults to be more cor  -
rectly com  pa  ra  ble with the XPS data for clus  ter sam  -
ples (not con densed mat ter). In this case, the sam ples 
of lanthanide com  plexes with large or  ganic lig  ands
are more ap  pro  pri  ate. They can be con  sid  ered as
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is ded  i  cated to the study of such com  pounds.
XPS spec  tra from lanthanides (Ln) in com  -
pounds are struc  tured in the bind  ing en  ergy range
of 0-1250 eV [4]. On one hand,  this com  pli  cates
the mea  sure  ments of the tra  di  tional data (bind  ing
en  er  gies and peak in  ten  si  ties), on the other – it ex  -
pands XPS abil  i  ties, since the struc  ture re  flects the
prop  er  ties of the stud  ied com  pounds. For ex  am  ple,
the data on: the de gree of delocalization of the Ln4f
elec trons  and  their  par tic i pa tion  in  the  chem i cal
bond,  lanthanide  elec tronic  con fig u ra tion  and  ox i -
da  tion state, den  sity of un  cou  pled elec  trons on
para mag netic  ions,  de gree  of  par tic i pa tion  of  the
low bind  ing en  ergy filled elec  tronic shells of
lanthanide and lig ands in the for ma tion of the outer
(OVMO) and in  ner (IVMO) va  lence mo  lec  u  lar
orbitals, struc  ture and na  ture of these orbitals,
lanthanide close en  vi  ron  ment struc  ture in amor  -
phous  ma te ri als,  etc. can be ob  tained di  rectly from
the XPS fine struc  ture pa  ram  e  ters, some  thing that
can  not be achieved so di  rectly on the ba  sis of other
meth ods  [1-4]. There  fore, the es  tab  lish  ment of a
quan ti ta tive  cor re la tion  of  fine  XPS  struc ture  pa -
ram e ters  with  phys i cal  and  chem i cal  prop er ties  of
lanthanides in com pounds is an im por tant prob lem. 
The most re li able in for ma tion on fine spec tral struc -
ture for  ma  tion can be drawn from the in  ves  ti  ga  tion
of the row of isostructural vac  uum and X-ray sta  ble
lanthanide com  pounds.
This work pres  ents the re  sults of an XPS
study of a row of isostructural sta  ble lanthanide
ortho-metoxybenzoates Ln(C6H4OCH3COO-)3,
where Ln rep  re  sents – lanthanides La through Lu
ex cept for Pm, with the aim of es tab lish ing gen eral
reg  u  lar  i  ties and de  tails of the fine XPS struc  ture
for ma tion  and  cor re la tion  of  its  pa ram e ters  with
the prop  er  ties and chem  i  cal bond na  ture in the
stud ied  com pounds.
EX PER I MENT
XPS spec  tra of the solid sam  ples of lanthanide
ortho-metoxybenzoates were mea  sured with an elec  -
tro static  spec trom e ter,  HP  5950A  Hewlett-Packard,
us  ing monochromatized AlKa1,2 (hv = 1486.6 eV)
ra di a  tion in a vac uum of 1.3 ×10-7 Pa at room tem per -
a ture. The de vice res o lu tion mea sured as full width (G, 
eV) on the half-max  i  mum (FWHM) of the Au4f7/2
line on the stan  dard rect  an  gu  lar gold plate of  0.8 eV .
The  bind ing  en er gies  Eb  were  mea sured  rel a tively  to
the bind  ing en  ergy of C1s elec  trons from hy  dro  car  -
bons ab  sorbed on the sam  ple sur  face, ac  cepted to be
equal to 285.0 eV . On the gold plate Eb(C1s) = 284.7
eV at Eb(Au4f7/2) = 83.8 eV [2, 3]. The FWHM were
mea  sured rel  a  tively to the width of the C1s line of hy  -
dro  car  bons, ac  cepted to be equal to G(C1s) = 1.3 eV .
Er rors  in  the  de ter mi na tion  of  elec tron  bind ing  en er -
gies and line widths did not ex ceed 0.1 eV , while those
con cern ing rel a tive line in ten si ties were less than 10%. 
For  all  sam ples,  the  quan ti ta tive  el e men tal  anal y sis
was car  ried out us  ing the fol  low  ing ra  tio: ni/nj =
=j(Si/Sj)(kj/ki), where ni/nj is the rel  a  tive con  cen  tra  -
tion of con  sid  ered at  oms, Si/Sj is  the  rel a tive  in ten sity
of the core elec  tron lines of these at  oms, and kj/ki is an
ex per i men tal  sen si tiv ity  co ef fi cient  [1].
The sam  ples of lanthanide orthometoxyben-
zoates for the XPS study, in the form of dense
glass-like films on ti  ta  nium sub  strates [5], were
syn  the  sized for the first time in the lab  o  ra  tory of
Prof. Dr. Pirkes [6, 7]  by  pre cip i ta tion  from  di-
methyl-phormamide  so lu tion. 
RE SULTS  AND  DIS CUS SION
Lanthanide ortho-metoxiben- 
zoates LnL3, where Ln –
lanthanides La through Lu, ex  -
cept for Pm and L – re  sid  uum of
ortho-metoxybenzoic acid, are a
class of com  pounds with im  por  -
tant  prop er ties  [6, 7]. Thus, all lanthanides in these
com pounds  are  tri va lent  Ln3+. These com  pounds
are isostructural, non-hy  gro  scopic, vac  uum and
X-ray sta  ble.
One of the goals of this work was the study of
fine XPS struc  ture changes in the low bind  ing en  -
ergy range (0-50 eV) de  pend  ing on the en  er  getic
po  si  tion of the Ln5p shell rel  a  tive the O2s one with
the grow of lanthanide atomic num ber Z and fill ing
of the Ln4f shell. The sta  bil  ity of these com  pounds
en abled us to mea sure re li able XPS spec tra of the va -
lence and core elec  tron shells, for ex  am  ple of ce  -
rium, which is im  por  tant for the in  ter  pre  ta  tion of
fine  struc ture  for ma tion  and  de ter mi na tion  of
lanthanide ox  i  da  tion states in com  pounds [4].
Lanthanide ions in highly-mo  lec  u  lar com  -
pounds with or ganic lig ands can be con sid ered, to a
cer  tain ex  tent, as a “quasi-ionic gas”, while their
XPS spec  tra should not man  i  fest the strong
solid-state ef fects. The com par i son of the XPS spec -
tra of lanthanides in dif  fer  ent com  pounds al  lows an
eval  u  a  tion of the in  flu  ence of such ef  fects on the
spec  tral struc  ture. For the XPS study of the sam  ples
in this case, the prob  lem of cor  re  spon  dence of the
sam ple sur face to the bulk is not that crit i cal. There -
fore, the Xa the o ret i cal cal cu la tions in the clus ter ap -
prox i ma tion  are  more  de fen si ble  in  this  case.
Low bind ing en ergy spec tra. In gen eral, the low
bind  ing en  ergy XPS spec  tra from lanthanide
ortho-metoxibenzoates (LnL3) are com  plex be  -
cause of the su per po si tion of lanthanide and acid re -
sid uum spec tral struc tures (fig. 1). How ever, due to 
the fact that the Ln5p, 4f photoionization cross-sec -
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ones, lanthanide spec  tral fea  tures pre  vail in this
bind ing  en ergy  range  [8]. In the bind  ing en  ergy
range of 0-15.5 eV , XPS spec  tra from LnL3 ex  hibit
OVMO fea  tures due to the in  ter  ac  tion of Ln5d, 6s,
O2p and C2p atomic orbitals (AO). The Ln4f in  -
ten sity grows with the lanthanide atomic num ber Z
(fig. 1). In the ionic ap  prox  i  ma  tion, the Ln4f spec  -
tral struc  ture, as it was shown for LnF3 [4], co  mes
mostly from the multiplet split  ting of the en  er  getic
level in the fi  nal state af  ter photoemission for the
Ln3+ ion. This struc  ture is, in gen  eral,  sim  i  lar to
that of Ln4f XPS spec  tra from lanthanide ox  ides
Ln2O3 and trifluorites LnF3 [4] and agrees qual  i  ta  -
tively with the cal  cu  la  tion re  sults for Ln3+ ion [9].
De  pend  ence of the XPS Ln4f rel  a  tive in  ten  -
sity (Iexp) cal  cu  lated as a ra  tio [I(Ln4fn) +
+jI(SOVMO)]/I(SIVMO), ex  cept for the Ln5s
in  ten  sity, on the num  ber n4f of the Ln4f elec  trons
in Ln3+ is given in fig. 2. Us  ing the least square
method, this de  pend  ence was de  scribed as (1):
I n f exp . . = + 0 081 0 29 4 (1)
and
I n f theor = + 0 01 018 4
2 24 . .
. (2)
The o ret i cal  de pend ence  Itheor (2) drawn in [1]
for Ln2O3 is given for com  par  i  son in fig. 2. Just as
for lanthanide trifluorites [4], ex per i men tal de pend -
ence Iexp (1) dif fers from the the o  ret  i cal one (2) and
is  lin ear.  The  co ef fi cient  at  n4f and the free term in
(1) de  pend on the ligand na  ture.
XPS spec  tra of the Ln5p – O2s re  gion from
LnL3 are more com  pli  cated than it would be in the
case of a su  per  po  si  tion of the atomic spec  tra only
(fig. 1). The multiplet split  ting and sec  ond  ary elec  -
tronic pro  cesses with re  lated ex  tra struc  tures in
these spec  tra are fi  nitely prob  a  ble. How  ever, there
are some other rea  sons for the com  pli  ca  tion of the
spec  tra in this range, such as: OVMO due to the
O2s and C2s AOs from lig  ands and the in  ter  ac  tion
of the low bind  ing en  ergy filled shells of lanthanide
and  neigh bor ing  lig ands.
Dur  ing the XPS study of lanthanide com  -
pounds, the low bind  ing en  ergy (0-50 eV) peaks
were noted to be sev  eral eV wide, which is wider
than the cor  re  spond  ing core peaks [5]. For ex  am  ple,
for LaL3, the O1s peak was found to be 3.2 eV wide,
while the cor  re  spond  ing O2s one (Eb~26.5 eV) –
4.3 eV wide and struc tured (fig. 1). Ac cord ing to the
un cer tainty  ra tio  D D p E t ~h/ , 2  where  h – Plank’s
con stant,  the  nat u ral  width  DE of a level from which
an elec  tron was emit  ted is in  versely pro  por  tional to
the life  time Dt of the hole. Since  Dt de  creases as the
level en  ergy grows, for the sep  a  rate at  oms, the peak
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Fig  ure 1. Low bind  ing en  ergy XPS spec  tra from
lanthanide ortho-metoxibenzoates LnL3 (L =
=jC8H7O3
1–). Re  sults of the elec  tronic struc  ture cal  cu  -
la  tions for the LnO3
3– (D3h) clus  ters [5] are given un  der
the spec  tra. Ligand-re  lated MOs are shown as ar  rows
Fig  ure 2. De  pend  ence of the Ln4f XPS rel  a  tive in  -
ten  sity on the num  ber n of Ln4f elec  trons for
lanthanide ortho-metoxibenzoates and di  phen  -
yl-ac e tates  (LnL 3 ¢ ); (a) ·  –  ex per i men tal  for  LnL 3;
(b)  Î  –  ex per i men tal  for  LnL 3 ¢ ; (c) ¡ – the  ory for
Ln2O3 [4]width was ex  pected to de  crease with the de  creas  ing
of the bind ing en ergy of the elec trons. One of the rea -
sons for the wid en ing of the peaks in the low bind ing
en  ergy range of 0-50 eV for lanthanide ortho-
-metoxibenzoates is the OVMO and IVMO for  ma  -
tion [5]. These spec tra prac ti cally re flect the struc ture
of the va lence elec trons and ap pear as sev eral eV wide 
bands. In par  tic  u  lar, the IVMOs in these lanthanide
com  pounds form due to the strong Ln5p – O2s in  -
ter ac tion. Such a strong over lap of the Ln5p and O2s 
AOs from the neigh  bor  ing lanthanide and lig  ands
was for the first time ex  per  i  men  tally es  tab  lished on
the ba  sis of the in  ter  pre  ta  tion of the fine XPS struc  -
ture, tak  ing into ac  count the bind  ing en  ergy dif  fer  -
ences be tween the core and outer elec tronic shells for
lanthanide ortho-metoxibenzoates [5] and other
lanthanide com  pounds [1, 2]. This agrees qual  i  ta  -
tively  with  the  non-rel a tiv is tic  (NR)  self-con sist ing
field (SCF) Xa dis crete  vari a tion  (DV)  [10, 11] and
scat  tered waves (SW) [5]  the o ret i cal  cal cu la tion  re -
sults.
In deed, to a cer tain ex tent, the 1a2² IVMO can 
be viewed as a quasi-atomic MO con sist ing of  La5p 
AO (tab. 1). IVMO cou  ples 1e¢ and 2e¢ (1a1¢ and
2a1¢) can be for  mally at  trib  uted to the bond  ing and
antibonding MOs, re  spec  tively. The bond  ing 1a1¢
IVMO con  tains 85% of La5s and 12% of  O2s
AOs, while the antibonding 2a1¢ one – 17% of the
La5s and 80% of the O2s AOs. Be  sides, a sig  nif  i  -
cant but dif  fer  ent con  tri  bu  tion of the va  lence MOs
of lanthanide and ox  y  gen in these IVMO cou  ples
takes place. For ex  am  ple, the bond  ing 1e¢ MO con  -
tains only 2.5% of the O2p AO, while the
antibonding 2e¢ MO con  tains 14% of the O2p AO
of ox y gen. Such im pu ri ties of the outer va lence AOs 
in IVMOs, as it was noted in [4] for mol  e  cules of
light and heavy el  e  ments, weaken the antibonding
na ture of the up per MO, in par tic u lar, of the 2e¢ one. 
As a re  sult, elec  trons of the IVMO cou  ple, for in  -
stance 1e¢ and 2e¢, will strengthen the Ln-O chem  i  -
cal bond (tab. 1).
As lanthanide atomic num  ber Z for LnO3
3–
clus  ters grows, the MO en  er  gies and com  po  si  tions
change sig  nif  i  cantly. To build the de  pend  ence of MO
en  er  gies for these clus  ters on Z, the en  ergy of the
quasi-atomic  ox y gen  2a1¢  MO was sug  gested to re  -
main con  stant and equal to 26.5 eV (fig. 3). This en  -
ergy was cho  sen as a stan  dard for the com  par  i  son of
the  the o ret i cal  and  ex per i men tal  (fig.  1)  re sults.  As  Z
grows, the most no  tice  able en  ergy change was ob  -
served for the up  per 2e²-2a2¢ OVMOs and 1a2² and
1a1¢ IVMOs. The com  po  si  tions of these MOs also
change sig  nif  i  cantly. Thus, the OVMO cou  ple
2e²-2a2¢, by the end of lanthanide row, can by its na  -
ture be at  trib  uted to a higher de  gree to the O2p AO,
while the one 1e²-3a1¢ – to the Ln4f AO, re  spec  tively.
The mix  ing of the Ln5p and O2s AOs grows with Z
to the mid dle of the row. These data (fig. 3) show that
dur  ing the 1e¢ and 2e¢ IVMO for  ma  tion, the Ln5p –
O2s AO mix  ing, for ex  am  ple in TbO3
3–, is sig  nif  i  -
cantly higher than that in LaO3
3–, and that, the lower
1a1¢ IVMO be  comes, it be  comes more and more
quasi-atomic.
Core elec  tron spec tral struc ture. The core elec  -
tron XPS spec  tra from lanthanide ortho-metoxi-
benzoates ex  hibit a fine struc  ture which has much
in com  mon with that of the spec  tra from Ln2O3
and LnF3. The Ln5s,4s spec  tra from LnL3 ex hibit
multiplet split  ting, re  sult  ing in the two peaks that
are best ob  served at the mid  dle of the lanthanide
row. The Ln4d multiplet split ting re sults in a struc -
ture sim  i  lar to that of the spec  tra from Ln2O3 [4].
De  spite some dif  fer  ences in the Ln4d spec  tra
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Ta  ble 1. MO en  er  gies E [eV],  par tial  elec tronic  con tri bu tions  [%] in dif  fer  ent re  gions of the LaO3
3-(D3h) clus  ter at
RLa-O = 0.174 nm and to  tal par  tial charges Ql
j (elec  tronic charge units) cal  cu  lated in the SCF Xa – SW
ap prox i ma tion  [4, 9]
Molecular orbital –E
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0.7
–
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–
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25.7
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22.8
29.4
22.5
IVMO
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j                                          1.6 4.0 0.6 0.8 4.3 10.4 10.3
(a)   Up  per filled or  bitalstruc  tures from LnL3 and LnF3, the ob  served
changes in the shape of the con sid ered spec tra from 
LnL3 do not con  tra  dict the fact that their struc  -
tures are due to multiplet split  ting.
The  con fig u ra tion  in ter ac tion  is  most  pro -
nounced in the Ln4p spec  tra from LnL3. This
spec  tral struc  ture is sim  i  lar to that from LnF3 and
Ln2O3. The Ln3d spec  tral struc  ture for light
lanthanides  ex hib its  in tense  sat el lites  and  cor re -
sponds to the struc  ture of the spec  tra from Ln2O3
[4]. The O1s spec  tra con  sist of the two com  po  -
nents with the in  ten  sity ra  tio of 2/1. The most in  -
tense com  po  nent at  trib  uted to the car  boxyl group
ox y gen lies at the lower bind ing en er gies, while the 
less in  tense com  po  nent was at  trib  uted to the
metoxy-group. The C1s spec  tra ex  hibit the three
com po nents at 285.0, 286.7,  and 288.9 eV , at trib -
uted to car bons of ben zoic ring, metoxy-group and 
car bonyl-group,  re spec tively.
In con  clu  sion, we would like to note that the
core and outer XPS spec  tra from lanthanide
ortho-metoxybenzoates in the bind  ing en  ergy
range of  0-1250 eV ex hibit a com plex struc ture. It
was es tab lished that this struc ture can be at trib uted 
to the for  ma  tion of the outer (0-15 eV Eb) and in  -
ner (15-50 eV Eb) va  lence MOs, in par  tic  u  lar,
from filled Ln5p and O2s AOs, multiplet split ting, 
many-body  per tur ba tion,  dy namic  ef fect,  etc.  The
mech  a  nisms of the fine XPS struc  ture for  ma  tion
were  found  to  man i fest  dif fer ent  prob a bil i ties  in
the spec  tra from dif  fer  ent elec  tronic shells. This
en  ables us to in  ter  pret that struc  ture due to a cer  -
tain mech a nism and to es tab lish a quan ti ta tive cor -
re la tion of its pa ram e ters with the prop er ties of the
stud  ied com  pounds, such as: de  gree of
delocalization  and  par tic i pa tion  in  the  chem i cal
bond of the Ln4f elec  trons, elec  tronic con  fig  u  ra  -
tion and ox i da tion state of the lanthanide ion, den -
sity of the un  cou  pled elec  trons on the para  mag  -
netic ions, de  gree of par  tic  i  pa  tion of the low
bind  ing en  ergy elec  trons from the neigh  bor  ing
lanthanide and ligand atomic orbitals in the
OVMO and IVMO for  ma  tion, lanthanide close
en vi ron ment  struc ture  in  amor phous  ma te ri als,
etc. It also has to be noted that the fine spec  tral
struc ture pa ram e ters,  to gether  with  the  tra di tional
data like bind  ing en  er  gies and peak in  ten  si  ties, ex  -
pand sig nif i cantly the abil i ties of the XPS method.
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STRUKTURA  RENDGENOM  INDUKOVANOG  FOTOELEKTRONSKOG  SPEKTRA
NISKOENERGETSKIH  I  SREDI[WIH  ELEKTRONA  Ln(C6H4OCH3COO-)3
U radu se razmatraju rezultati rendgenom indukovane fotoelektronske spektroskopije
lantanid orto-metoksibenzoata Ln(C6H4OCH3COO-)3, gde Ln predstavqa lantanide od La do Lu,
izuzev  Pm, dok je C6H4OCH3COO- ostatak orto-metoksibenzoatne kiseline. Pokazalo se da
spektri sredi{wih i spoqa{wih elektrona dobijeni rendgenom indukovanom fotoelektronskom
spektroskopijom, u oblasti energija veze od 0 eV do 1250 eV, ispoqavaju slo`enu, finu strukturu.
Ova struktura se uspostavqa usled spoqa{wih (0-15 eV energija veze) i unutra{wih (15-50 eV
energija veze) valentnih molekulskih orbitala popuwenih Ln5p i O2s atomskih quski,
vi{estrukog cepawa, vi{e~esti~ne perturbacije, dinami~kog efekta, itd. Pokazano je da
mehanizmi nastanka tako fine strukture ispoqavaju razli~ite verovatno}e u spektru izvesne
elektronske quske. Otuda se fina rendgenom indukovana fotoelektronska spektralna struktura,
koja nastaje usled nekog mehanizma, mo`e protuma~iti a weni kvantitativni parametri povezati
sa fizi~kim i hemijskim svojstvima prou~avanih sastava (stepenom delokalizacije i
participacije  Ln4f elektrona u hemijskoj vezi, elektronskom konfiguracijom i oksidacionim
stawem, gustinom nekuplovanih elektrona paramagnetnih jona, stepenom u~e{}a popuwenih
elektronskih quski lantanida sa niskom energijom veze i liganda u formirawu spoqa{wih i
unutra{wih valentnih molekulskih orbitala, strukturom neposredne okoline lantanida u
amorfnim materijalima, itd).
Kqu~ne re~i: rendgenom indukovana fotoelektronska spektroskopija, spoqa{we i unutra{we valentne
jjjjjjjjjjjjjjjjjjjjjjjmolekulske  or bit ale,  lantanidi